The convenience of labeling DNA with labeled thymine for metabolic and chemical studies has led to wide usage of thymineless mutants. However, thymineless mutants have not been isolated from many bacterial strains. Two methods which have been reported to increase the incorporation of label from exogenous deoxythymidine into the DNA of growing E. coli are: (i) the addition of deoxyadenosine to the growth medium (R. P.
Boyce and R. B. Setlow, Biochim. Biophys. Acta 61:618, 1962); and (ii) the use of a mutant lacking thymidine phosphorylase (W. L. Fangman and A. Novick, J. Bacteriol. 91:2390,1966) .
We would like to report a third method in which wild-type cells grown in the presence of labeled exogenous deoxythymidylic acid (dTMP) incorporate label into DNA at a constant rate for extended periods of time.
As shown by the differential plots in Fig. 1 ,UM dTMP, 50% of the DNA-thymine was derived from exogenous dTMP; the latter authors showed that, after one doubling of growth on medium containing 90 uM dTMP, 100% of the DNA-thymine synthesized by E. coli strain B,-was derived from exogenous dTMP. (Lichtenstein et al. showed that exogenously supplied pyrimidine nucleotides were not incorporated into nucleic acid in toto, but rather were dephosphorylated before utilization of the pyrimidine moiety.) Our results confirm and extend the observation of the former authors by showing that, throughout 5 generations on medium containing concentrations of dTMP greater than 57
AM, approximately 50% of the DNA-thymine synthesized is derived from exogenous dTMP. The effect of exogenous dTMP on pyrimidine nucleotide synthesis de novo has been described (W. D. Cannon, Jr., and T. R. Breitman, Biochemistry, in press).
The exogenous dTMP method to label the DNA of growing bacteria has the advantage over the method of Boyce and Setlow that incorporation of label is constant over long periods of time; its advantage over the method of Fangman and Novick is that prior isolation of a mutant lacking thymidine phosphorylase is not necessary. The exogenous dTMP method should have applicability for a wide variety of bacterial strains. Substitution of 5-bromodeoxyuridylic acid for dTMP could provide a simple means to label the DNA of wild-type bacteria for buoyant density determinations.
